The reactivity of 2-cinnamoyl-5,6,7,8-tetrahydronaphthalene (1) towards M i c h a e l condensation with acetylacetone, ethyl acetoacetate, cyclohexanone and malononitrile were studied. Also, the reaction of hydrazine hydrate, phenylhydrazine, hydroxylamine, with 2 were accomplished. Moreover, cyclization of 9 and 11 were performed.
The importance of the tetraline moiety in the field of chemotherapy1-6 led us to synthesize and study the properties of new tetraline derivatives.
We found that, acetylacetone readily condenses with 2-cinnamoyl-5,6,7,8-tetrahydronaphthalene (1) in the presence of sodium methoxide to give 2 -hydroxy -6 -phenyl -4-(5,6,7,8 -tetrahydro -2 -naphthyl)-l,3-cyclohexadien-l-yl-methyl ketone (2). Furthermore, 1 reacts readily with acetylacetone on cold in the presence of sodium ethoxide to give the intermediate M i c h a e l adduct, the triketone 3. This intermediate was converted into the acetyl cyclohexenone 2 by heating it in the presence of sodium methoxide with elimination of water.
Inspection of the IR spectrum of 2 showed strong absorption bands at 1710, 1672 and two broad bands at 1650 and 1590 cm-1 indicating the presence of two carbonyl groups, one being conjugated and two enolic groupings. The IR spectrum of 3 showed an absorption band at 3584 cm-1 (OH).
Structure 2 was rigidly established through hydrolytic elimination of the acetyl group in pres ence of aqueous alkali to give 4. Its IR spectrum showed bands at 1656 (C =0) and at 1595 cm-1 (C=C). o A Similar to 1,3-diketones7, condensation of 2 with phenylhydrazine and/or hydrazine hydrate in acetic acid yielded the indazole, 4,5-dihydro-3-methyl-1,4-diphenyl -6-(5,6,7,8 -tetrahydro -2 -naphthyl) -1 Hindazole (5 a) and the N-acetyl indazole derivative, which upon pouring on strong alkali, gave the indazole, 4,5-dihydro-3-methyl-4-phenyl-6-(5,6,7,8-tetrahydro-2-naphthyl)-lH-indazole (5b), respec tively.
The IR spectrum of 5 b showed absorption bands at 1600 (C=N), 1500 (C=C) and at 1450 cm-1 (C=C cyclic).
Treatment of 2 with hydroxylamine hydro chloride in refluxing pyridine produced, 4,5-dihydro-3 -methyl -4 -phenyl -6 -(5,6,7,8 -tetra hydro -2 -naphthyl)-l,2-benzisoxazole (6 ). Its IR spectrum showed bands at 1616 (C=N) and at 1575 cm-1 (-NC6H5).
The acetylcyclohexenone (2) reacts with primary amine, namely, diethylaminoethylamine afforded the S c h if f 's base (7). Its IR spectrum exhibit bands attributable to OH, NH (3584, 3440 cm-1), C =N (1593 cm-1) and C = 0 (1644 cm-1) groups. We found that ethyl acetoacetate condenses with 2 , using sodium ethoxide as a catalyst in ethanolic solution to give the corresponding cyclohexenone derivative (8 ) . Decarbethoxylation of 8 was ac complished by heating it with ethanolic potassium hydroxide to obtain the corresponding cyclo hexenone derivative (4). The IR spectrum of 8 exhibit bands at 1750 (COOC2H5), 1650 (C =0) and at 1590 (C=C). The characteristic features of the NMR spectrum of 8 (CF3COOH) were the presence of signals at r 8 .8 8 (3H, ethoxy, CH3 group protons, triplet); t 8.06 (4H, CH2 group protons at C-6 and C-7, quintet); t 7.09 (4H, CH2 group protons at C-5 and C-8, triplet) and at r 6.65 ppm (2H, CH2 group protons of the cyclohexenone, doublet). The IR spectrum of 4 showed the absence of the ester group.
Treatment of 4 with phenylhydrazine in boiling ethanol or in warm acetic acid, gave the corrresponding phenylhydrazone derivative (9) which afforded the carbazole derivative (10) when boiled with acetic acid. Also, 10 was obtained by treatment of 4 with phenylhydrazine in boiling acetic acid. The IR spectrum of 9 showed strong absorption bands at 1600 (C=N) and at 3289 cm-1 (NH).
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In addition, 1 was condensed with cyclohexanone in ethanolic sodium hydroxide solution to give 11. Its IR spectrum shoAved bands at 1710 (C = 0 of an aryl ketone) and at 1670 cm-1 (C = 0 of the con jugated ketone). Ring closure of 11 may be affected by heating it with p-toluenesulphonic acid in xylene or with polyphosphoric acid to give 128-9. Its IR spectrum showed bands attributable to (C = 0 for unconjugated ketone) at 1700 cm-1 and to (C=C conjugated with naphthyl) at 1615 cm-1. Condensation of 1 with malononitrile in the presence of ammonium acetate, gave 13, through M i c h a e l reaction with the elimination of one mole each of water and hydrogen. Its IR spectrum showed bands at 3470 (NH) and at 1640 cm-1 (NH2). 
Experimental*
Melting points are uncorrected, and were deter mined in a Gallenkamp electric melting-point apparatus and Boetius melting-point microscope. The IR spectra were obtained on a Carl-Zeiss Jena Infracord spectrophotometer model "UR 10" using KBr. The NMR spectrum was recorded in deuterotrifluoroacetic acid solution with a Varian Associates A-60 spectrometer.
-H ydroxy-6-phenyl-4-(5 ,6 ,7 ,8 -tetrahydro-

-naphthyl)-l,3 -cyclohexadien-l-yl-methyl ketone (2)
A mixture of acetylacetone 1 g (0.01 mole), 2.6 g (0.01 mole) of 1 and sodium methoxide (0.02 mole) was heated at 150 °C for 5 hours. The yellow oil obtained was washed with water, extracted with * The nomenclature of the compounds described in this paper follows the rules of the American Chemi cal Society and the Chemical Abstracts.
ether and triturated with methyl alcohol. Conversion of the triketone 3 into 2 A mixture of 3 (3.6 g; 0.01 mole) and sodium methoxide (0.01 mole) was heated at 150 °C for 3 hours. The yellow oil product was worked up as described above to give 2.
4-H ydroxy-6-phenyl-4-(5 ,6 ,7 ,8-tetrahydro-
2-n a p h th yl)-l ,3-cyclohexadien-l-yl (4)
The acetylcyclohexenone 2 (3.4 g; 0.01 mole) was added to a solution containing sodium hydroxide (1 g) dissolved in a mixture of 20 ml ethanol and 10 ml water. The mixture was refluxed for 3 hours, acidified with dilute hydrochloric acid. Recrystalli zation from isopropyl alcohol gave 4, m.p. 150 °C (60% yield). Analysis: C22H21O Calcd C 87.67 H 7.02, Found C 87.71 H 6.98. Ethyl-2-oxo-6-phenyl-4-(5 ,6 ,7 ,8 -tetrahydr o-2-naphthyl)-3-cyclohexane-l-carboxylate (8) Ethyl acetoacetate (1 .3 g; 0 .0 1 mole) was added to an alcoholic solution of sodium ethoxide that has been prepared from sodium 0 .0 3 g (0 .0 0 1 3 atom) and 15 ml of absolute ethanol. After stirring the reaction medium for one hour, 2.6 g (0.01 mole) of 1 was added and the resulting solution was refluxed for 3 hours. The solution while still hot was added to cold dilute hydrochloric acid, thereby a yellow oil was isolated. Upon crytsallization from ethanol gave 8 as colourless crystals, m.p. 8 5 °C (6 0 % yield).
Analysis: C25H 24O3 Calcd C 8 0 .6 2 H 6 .4 9 , Found C 8 0 .2 2 H 6 .8 9 .
5-Phenyl-3-(5 ,6 ,7 ,8-tetrahydro-2-naphthyl) -
2-cyclohexen-l-one-phenylhydrazone (9)
A solution of 4 (3.01 g; 0 .0 1 mole) and phenylhydrazine (1 .0 8 g; 0 .0 1 mole) in ethanol (5 0 ml) was refluxed for 3 hours. The product which separated on cooling was recrystallized from ethanol to give 9 as yellow crystals, m.p. 175 °C (7 1 % yield). The same product was obtained when this experiment was repeated but using acetic acid (10 ml) instead of ethanol and gently warmed for 10 minutes.
